Conclusions

Concluding Remarks
A wide range of body, standard and reference phantoms are now available to an experimentalist about to undertake radiation measurements for purposes of dosimetry, calibration or image assessment. However, economic or other constraints may limit the availability of the most appropriate phantom for a given application. In these situations, a compromise may be necessary.
Body phantoms representing either the whole body or parts of it are used in therapy, diagnosis and protection involving ionizing radiations. At the present time, only a relatively small number of commercial organizations and national laboratories have the necessary technical expertise and resources to design and manufacture realistic anthropomorphic phantoms. Such phantoms are essential in the development of radiation dosimetry and measurement techniques and it is hoped that the groups devoted to their production will continue this vital work.
Considerable ingenuity has gone into the design of phantoms. This is especially true in the development of imaging phantoms for use in radiological imaging. Improvements in this category, for example those used for assessing mammographic procedures, are often dependent on locating a suitable manufacturing technique that can be used to produce the required test pieces (e.g., microcalcifications) .
Computational models based on mathematical or tomographic modelling have found many applications in radiation protection for determining absorbed-dose distributions for both internal and external radiation sources. Tomographic modelling can be readily used for establishing the shape and size of a specific body and its internal organs. It is thus ideally suited for both theoretical dosimetry and for obtaining anatomical data necessary for the construction of a body phantom.
Recommendations
(1) Any description of a phantom should include appropriate details of its physical dimensions and dimensional tolerances, together with the chemical compositions of the tissue substitutes 46 used in its construction. In addition, the proposed application should be clearly stated. A warning should be provided if the phantom is only appropriate to a certain type of radiation or a restricted energy interval.
(2) Users of phantoms should be critical of the suitability and limitations of their phantoms with regard to the proposed applications.
(3) Whenever a realistic body phantom is used, its shape and physical dimensions should be representative of the age and sex distribution and ethnic mix of the population to be investigated. Full use should be made of published information on body sizes and measured data based on such techniques as tomographic modelling. (4) The application of the ICRP Reference Man concept to other ethnic groups (e.g., Reference Asian) is strongly supported. The concept should be extended to all the main ethnic groups and should include male and female, adults and children. (5) A wider range of standard phantoms should be made available and used more regularly. This is particularly important in the specialties of radiological imaging and bone mineral analysis. (6) The production of realistic, artificial skeletons, for inclusion in body phantoms representing adults and children from different ethnic groups needs further investigation. Such skeletons should be adequate for macro-dosimetric measurements. (7) Serious consideration should be given to the use of relevant, well-designed animal phantoms in radiobiological experiments, for the proper interpretation of experimental data. (8) The use of computational models in radiotherapy dosimetry should be fully exploited. Tomographic modelling appears to be the most appropriate method for radiotherapy. Such data must only be obtained under conditions that are ethically defensible. The adaptation of computational modelling programs and associated radiation codes to run on fast microcomputers needs further investigation.
